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President Obama's Energy Goals
Nuclear Energy

"By 2035, 80 percent of America's electricity will come from
clean energy sources. Some folks want wind and solar.
Others want nuclear, clean coal and natural gas. To meet
this goal we will need them all."
January 25, 2011, State of the Union Address

"Today, l'm announcing a new national climate action plan,
and I'm here to enlist your generation's help in keeping the
United States of America a leader-- a global leader-- in the
fight against climate change."
June 25, 2013, Georgetown University

" The all-of-the-above energy strategy I announced a few
years ago is working, and today, America is closer to energy
independence than we've been in decades."
January 28, 2014, State of the Union
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Secretary Moniz on Nuclear Energy
Nuclear Energy

"The Energy Department is committed to
strengthening nuclear energy's continuing
important role in America's low ca rbon future,
and new technologies like small modu lar reactors
will help ensure our continued leadership in the
safe, secure and efficient use of nuclear power
worldwide."
New Investment ;n Innovative Small Modular Reactor,
December 12, 2013

----------------NATIONAL PRESS C
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"All-of-the-above is not merely a slogan, but
a clear-cut pathway to creating j obs and at the
same time reducing carbon emissions, which
recently stood at their lowest level in 20 years...
President Obama has made clear that he sees
nuclear energy as part of America's low carbon
energy portfolio. And nuclear power is already an
important part of the clean energy solution here
in t he Un ited States ."
The National Press Club, February 19, 2014
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Secretary Moniz Announces
$6.5 Billion Vogtle Loan Guarantee
"The construction of new nuclear power
facilities like this one - which will provide
carbon-free electricity to well over a million
American energy consumers - is not only a
major milestone in the Administration's
commitment to jumpstart the U.S. nuclear
power industry, it is also an important part
of our all-of-the-above approach to
American energy as we move toward a lowcarbon energy future ...

Construction of Vogtle Unit 3,
January 2014 ()Georgia Power Company

The innovative technology used in this
project represents a new generation of
nuclear power with advanced safety
features and demonstrates renewed
leadership from the U.S. nuclear energy
industry."
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Role of U.S. Department of Energy for
Su st ai nabl e and Innovative Nuclear Energy

Conduct Research, Development, and Demonstration t o:
•

Reduce regulatory risk

•

Reduce technical risk

•

Reduce financial risk and
improve economics

•

Used fuel management

•

Minimize the risks of nuclear
proliferation and terrorism

•

Fost er international and industry collaboration

Overview
Nuclear Energy

•

Small Modular Reactors (SMRs)

•

Used Fuel Management

•

Accident Tolerant Fuels

•

Uranium from Seawater

•

Advanced Power Conversion

•

Modeling & Simulation

•

Nuclear Energy University Programs (NEUP)
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Why is the U.S. Government Interested
in Supporting SMR Technologies?

• Potential Benefits
• Enhanced safety and security
• Reduced capital cost makes nuclear power fea sible for more utilities
• Shorter construction schedules due to modular construction
• Imp roved quality due to replication in factory-setting
• Meets electric demand growth incrementally
• Re-establish U.S. technical leadership in nuclear energy via international
sales
• Domestic job creation potential very high

• Potential Markets
• Domestic and internati ona l utility markets
• Non-electrical (process heat/desalination) customers
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To help jump-start the SMR industry, the Government established an
SMR Licensing Technical Support program to incentivize the first
movers to get the first SMR plants certified and licensed
The goal is to facilitate and accelerate commercial deployment of US
SMR designs
To this end we’ve entered one public/private partnership w/ B&W,
Bechtel and TVA and another award is pending. These partnerships
are to support promising designs gain their NRC certification.
We also support the resolution of generic issues by teaming with the
industry. We are currently collaborating with
• EPRI on the Utility Requirements Document Update for SMRs
• NEI SMR Working Group on the approach to define the SMR
source term.
• SMR vendors, NRC and standard organizations to ensure the
appropriate consensus standards are in place to support SMR
deployment.
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Status of SMR
Licensing Technical Support Program

B& W mPower America
•

Cooperative Agreement established with team
consisting of B&W, Bechtel, and TVA in April 2013

•

Initial DOE commitment of $101M through March 2014

•

Design Certification Application (DCA) submittal to NRC in
late 2014; Construction Permit in mid-2015

•

mPower is meeting the DOE goals established in the agreement

NuScale Power
• Selection of NuScale announced on December 12, 2013
• Negotiations on cooperative agreement terms are underway
• DCA submittal planned for late 2015
DOE Is examining options to optimize the funding split between the Industry partners
within the $452 M program
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Blue Ribbon Commission
Recommendations

1. A new, consent-based approach to siting future nuclear waste

management facilities.
2. A new organization dedicated solely to implementing the waste
management program and empowered with the authority and
resources to succeed.
3. Access to the funds nuclear utility ratepayers are providing for the
purpose of nuclear waste management.
4. Prompt efforts to develop one or more geologic disposal facilities.
5. Prompt efforts to develop one or more consolidated storage fa
6. Prompt efforts to prepare for the eventual large-scale transport of
spent nuclear fuel and high-level waste to consolidated storage and
disposal facilities when such facilities become available.
7- Support for continued U.S. innovation in nuclear energy technology
and for workforce development.
8_ Active U.S. leadership in international efforts to address safety, waste
management, non-proliferation, and security concerns.
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Administration Strategy for
Used Fuel Management

Nuclear Energy

• Consolidated interim storage facility
• Geologic repository
• Transportation system designed,
regulated, and executed for safe and
secure interstate shipping

• Agreement at multiple jurisdictional
levels

• A new organization, empowered
with the authority to succeed

• Open and transparent
communication of benefits and risks

• Timely access to suffici ent funding

• Mutually agreed upon off-ramps

• Fees collected; applied to their
intended purpose
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Congressional Activity

• Senators Wyden, Murkowski, Feinstein, and Alexander introduced
comprehensive nuclear waste legislation- Nuclear Waste Administration
Act of 2013 (S. 1240}
• Establishes a siting process for storage and repository facilities that relies on
consent agreements and Congressional ratification
• Establishes a new organization- Nuclear Waste Administration -run by a single
Administrator and overseen by an Oversight Board
• Addresses funding reform by creating a new Working Capital Fund in which fees
are deposited and are available as needed

• Path to passage is difficult to predict
• Court cases still pending
• Some factions in Congress ready to "move on" from Yucca Mountain, wh ile
others not
12
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.
The unfortunate events at Fukushima demonstrated the limits of today’s light water reactor fuel –
which has been optimized over decades of improvement and operations, and despite the March
2011 event, has an excellent safety record.
In developing a new generation of LWR fuel, we have an opportunity to improve the fuel’s ability
to withstand (or tolerate) the extreme conditions of a “beyond design basis” event by addressing:

-Improved reaction kinetics with steam
-Slower hydrogen generation rate
-Improved cladding properties

-Enhanced retention of fission products
-Improved fuel properties
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Uranium Extraction from
Seawater

Nuclear Energy

Vast potential resource in seawater: -4.S billion tonnes U
Challenge is low concentration: - 3.3 ppb in seawater
-provide a price cap and ensu re centuries of U supply even with aggressive
world-wide growth in nuclear energy applications
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screening
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Enhance adsorbent reuse and durability
Increase the number of recycles/reuse;
Improve U-stripping methodology
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The sCO2 Brayton Cycle remains in a single-phase throughout the process and does not
require added energy to convert from liquid to gas phases like traditional the Rankine
Steam Cycle, leading to greater energy conversion efficiency.
At operating temperatures, sCO2 has high enthalpies (energy/mass) and
physical densities greater than steam which minimizes the volume of working
fluid and system size required for an equivalent energy conversion.
Additionally, this technology offers a significant reduction in water consumption
and greenhouse gas emissions are considerably reduced.

This slide illustrates the size difference between a Rankine cycle turbine and a super
critical CO2 turbine.
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HUBS AND NEAMSPARTNERSHIP AND COMPLEMENTARITY

• Partnership
• Advance multi-sca le, multi-physics
computationa l methods for reactor
simulations
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• Demonstrate positive impact of models
and simulations on NE technology

• Complementarity
• CASL - focus on sol utions to industry
defined cha llenges
• NEAMS- focus on insights into
performance and safety

Industry
cha llenges

• " hubification" - using successful Hub
R&D and business models to improve
other programs
• Medium-long term objectives, plan
• Independent advisory boards

Positive Impact on NE technology

• Self-sustained user groups
• Funding stability
16
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Nuclear Energy Enabling Technologies
Nuclear Energy Advanced Modeling &
Simulation (NEAMS)

Why NEAMS? Why pursue advanced modeling and simulation
capabilities?
• When integrated with theory and experiment,
modeling & simulation enhances opportunities for
new insights into the complex phenomena occurring
in the nuclear reactor
• Advanced modeling & sim ulation offers the abi lity to
improve the performance and safet y of nuclear
energy; NEAMS provides new capabilities & tools for
doing so
• These advancements can be deployed as user-friendly
simulation toolset s to both the R&D community and
industry- will impact existing and future reactors

17
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NE Modeling and Simulation Energy
Innovation Hub Highlights

• Completion of Hot Full
Power Watts Bar #1
Simulation
•

•

•

First large-scale (pin resolved)
coupled multi-physics model of
operat ing PWR reactor usi ng
Component s of CASL's Virtual
Environment for Reactor
Applications (VERA)
Features resolved are based on
the d imensions and state
conditions of Watt s Bar Unit 1
Cycle 1: geometry for fuel,
burnable absorbers, spacer grids,
nozzles, and core baffle

• Delivery of 2
Computational Test
Stands to Westinghouse,
Cranberry and EPRI,
Charlotte

EPI21

~ OAK

•

Engineering versions of the v irtual
reactor running on i ndustry class
computers (-soo cores)

•

Being used at Westinghouse to
simulate AP1000 startup physics
tests

•

Being used at EPRI to study
nuclear fuels behaviors and in
particular PCI behaviors

~=-

~~~
NCSTATE
UNIVERSITY

Simulatio n ran in 17 .S hours o n
Titan using 18,769 cores- over
1M unique material
(fuel/coola nt/ internals) regions
resolved
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Nuclear Energy University Programs
Nuclear Energy

• The Nuclear Energy University Programs
(NEUP) and the Integrated University
Program (I UP) have a well established
competitive process for awarding R&D,
infrastructure and scholarships/fellowships.
• The Offi ce of Science and Techno logy
Innovation will contin ue implementing this
competitive process and wi ll expand to
incorporate it into all competitive research.

)
Since FY09, NE has awarded$290M
to 89 schools in 35 States and
the District of Columbia.

• The NE R&D Programs are the cognizant technical managers of these competitive
R&D awards and therefore play in integral role in the success of each project.
• Universities, nationa l laboratories, industry, and foreign research partners are strongly
encouraged to act ively engage and collaborate w ith t he NE R&D programs.
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NE Awards to UNLV
Nuclear Energy

Year

Award Type

Award Amount

2009

General Scientific
Infrastructure

$294,222

2009

Research and
Developme nt (4)

$2,119,283

2010

Fellowship

$150,000

2010

Research and
Development (2)

$1,441,069

2011

Research and
Development

$156,897

2012

Research and
Development (2)

$1,585,000
Total: $5,746,471
20
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Impact of Early Retirements on
Clean Energy Goals

• Consider Dramatic Retirement Scenario
• One-third of the reactor fleet, ~26 GW, 200 TWh/yr
• Replacement power estimated to add 125 MT per year

• Near-term Target: Reduce Emissions 17% by 2020
• 2005 emissions from power sector: 2,417 MT
• Reduction target of 411 MT climbs to 536 MT {30% increase)

• Long-term Target: 80% Clean Electricity by 2035
• Need 2,900 TWh non-emitting power; EIA: 800 TWh of nuclear, 700 TWh of
renewable
• 1,400 TWh shortfall grows to 1,600 TWh with retirements
Meeting energy goals will be challenging.
Retiring nuclear plants early makes the challenge more daunting.
21

Nuclear Energy

San men -November 2013
Source: SNPTC

Vogtle- January 2014
Source: Georgia Power Co.

Global Demand for
Nuclear Energy Continues

Summer- November 2013
Source: SCE&G

Haiyang- December 2013
Source: Shandong Nuclear Power Company,ltd ..
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BACK UP
Nuclear Energy
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Year
2010

First Name
Megan

Last Name
Bennett
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